Paleomagnetic data from our magnetostratigraphic work in the Atlantic
Coastal Plain refines the chronology of sediments along the eastern continental margin between New Jersey and Charleston, South Carolina. Part of the investigation addresses the relationship between four tephra units in the Ventura Basin (California) and several boundaries of the paleomagnetic polarity time scale. Dating the tephra units by the paleomagnetic method is important because the units are diagnostic stratigraphic markers in a tectonically unstable part of western North America and beyond. The results for each area are described separately.
ATLANTIC COASTAL PLAIN
In our 1979 Final Technical Report, we cited paleomagnetic data that indicate the informal Accomack Formation in the Delmarva Peninsula (Delaware, Maryland, Virginia) has normal paleomagnetic polarity of primary origin (Figs. 1 and 2). We have since documented the polarity by thermal demagnetization ( Fig. 3) , and presented the data at the 1980 Northeastern Section GSA Meeting (Appendix A). Our findings help in the interpretation of dates acquired by other methods, especially the uranium series dates on corals and amino acid "dates" on Mercenaria, from the sites. The consensus is the Accomack Formation is Brunhes age (<0.73 myBP).
The deposits along the Intracoastal Waterway between the North
Carolina-South Carolina State line and Myrtle Beach, South Carolina, are being remapped, and the age assigned to them using amino acid enantiomeric ratios has been reviewed. The investigation is well suited for paleomagnetism because sediments assigned to the Waccamaw and Canepatch formations can be identified by paleomagnetic polarity the Waccamaw records reversed polarity, the Canepatch records normal polarity (Liddicoat, ejt al., 1979) .
Paleomagnetic samples collected since last summer indeed record that polarity (Fig. 4) , and provide the chronologic information necessary to the evaluation.
The river valleys of Virginia and Maryland along the Rappahannock River contain several flights of fluvial and estuarine terrace deposits that range from less than 2 meters to more than 60 meters above mean sea level (Fig. 5) . The early to middle Pliocene Yorktown Formation favors reversed polarity following a laboratory shelf test and alternating field Ca.f.) demagnetization (Fig. 6 ). Paleomagnetic samples from the late Pliocene Bacon's Castle Formation record normal polarity that probably reflects a magnetic overprint from oxidation that cannot be removed by a.f. demagnetization; unfortunately, the samples are too fragile to be subjected to thermal demagnetization. We will present the data for Tidewater Virginia at the 1981 Northeastern Section GSA Meeting (Appendix B).
In September, a fully oriented, 30-meter core (Shelby tube) of lacustrine deposits from glacial Lake Passaic (New Jersey) was recovered by the USGS. The core will be used by us and others to determine the age and stratigraphic relationship of Quaternary sediments between the New Jersey Highlands and the Watchung Mountains. The objective as it pertains to the EHRP is to document late Pleistocene and Holocene tectonic deformation in the northern Atlantic Coastal Plain, with attention given to behavior of the Ramapo Fault.
Paleomagnetic samples from 11 horizons (Fig. 7) record normal paleomagnetic polarity following a.f. demagnetization. Agreement of paleomagnetic directions (declination, inclination) between paired samples from depths of 4.6 meters, 16.9 meters, and 23.0 meters is excellent (Fig. 8) . At other depths where there is no distortion of the sediment, the paleomagnetic W- Note that progressively older deposits and strand lines occur inland. We sampled the Yorktown and Bacon's Castle formations. directions for samples within a horizon match within ±5°. On the basis of those data, we think that if additional, accurately oriented cores are obtained, a high-resolution record of paleosecular variation for the northeastern United States can be compiled that will augment an existing record of declination for northern New York and Lake Ontario (Brennan, et al., 1980 ). An abstract about our work on the Lake Passaic core was submitted to the 1981 Northeastern Section GSA Meeting (Appendix C).
CANEPATCH FM

WACCAMAW FM
WESTERN UNITED STATES
Our paleomagnetic investigation on the West Coast is centered in the Ventura Basin of southern California (Fig. 9 ). The investigation addresses the relationship between four tephra units exposed on the flanks of the Ventura Avenue Anticline ( Fig. 10 ) and several boundaries of the paleomagnetic polarity time scale. The tephra units and ages assigned to them are the Bishop Ash (0.7 myBP), the "ash of Mono Glass Mountain" (0.9 myBP), the "Ventura Gray Ash"(1.0 myBP), and the Bailey Ash (1.2 myBP) ( Fig. 11 ) (Sarna-Wojcicki, jet al., 1980) . The polarity boundaries are the Brunhes/ Matuyama (0.73 myBP), the limits of the Jaramillo Normal Subchron (0.9 myBP and 0.97 myBP), and the Cobb Mountain Normal Subchron (1.12 myBP).
The paleomagnetic samples are from fine-grained facies of the Santa Barbara and Pico formations at three localities (Fig. 12) . Alternating field and thermal demagnetization coupled with a fold test (the strata dip 45° about an east-west fold axis) have been used to determine the paleomagnetic polarity. Much of the work has focused on locating the Jaramillo Normal Subchron because it should occur near, possibly between, the "ash of Mono Glass Mountain" and the "Ventura Gray Ash."
In the excavation for an oil well drill platform on Hill 1192
(34°20'N, 119°22 f W) (Fig. 12) , the "ash of Mono Glass Mountain," the "Ventura We can demonstrate by using the fold test that the silt surrounding the "Ventura Gray Ash" and the Bailey Ash record a primary magnetization of reversed polarity (Fig. 13) ; however, silt adjacent to the "ash of Mono
Glass Mountain" was remagnetized by the present normal field. Although we have not located the Jaramillo Normal Subchron in the section (the sampling density is too sparse), we are encouraged that at least portions of the Pico Formation are useful for a magnetostratigraphic investigation. This was further demonstrated in Canada de Rodriguez (34°20 f N, 119°27'W), where near the floor of the valley, we sampled a 50-meter section that contains three tephra units (Fig. 14) .
The field relationship of the tephra units in Canada de Rodriguez suggested that the triplet represents the "ash of Mono Glass Mountain,"
the "Ventura Gray Ash," and the Bailey Ash. However, the paleomagnetic polarity of the intervening siltstone and marl is reversed (Fig. 14) , prompting chemical analyses of the tephra. The analyses show that the lowermost tephra unit is the Bailey Ash, but that the two overlying ones are not the "Ventura Gray Ash" and the "ash of Mono Glass Mountain" (A. Sarna-Wojcicki, per. comm., 1980) . On the basis of that information, we can direct our search for the "Ventura Gray Ash" and "ash of Mono Glass Mountain," and the Jaramillo Normal Subchron, higher in the section. The investigation has already been fruitful because two previously undetected tephra units were -17-w- Fig. 13 : Equal-area plot of paleomagnetic directions for the "Ventura Gray Ash" and the Bailey Ash at Hill 1192. The "Ventura Gray Ash" was subjected to a.f. demagnetization; the Bailey Ash was subjected to thermal demagnetization, Numbers adjacent to the symbols indicate oersteds or temperature (C). Note that the "Ventura Gray Ash" reaches a reversed direction, but that the secondary magnetization is not completely removed from the Bailey Ash. Data are plotted on the upper hemisphere. located that can be fingerprinted chemically and paleomagnetically, which adds to the overall tephrochronologic framework for the region.
In the Santa Barbara Formation in Hall Canyon (34°18'N, 119°15'W)
CFig. 12), paleomagnetic samples from 70 meters below the Bishop Ash record a primary normal magnetization (Fig. 15) . Approximately 100 meters below the site of normal polarity (Fig. 16) Fig. 16 . Symbols are the same as in Fig. 13 except that solid circles are plotted on the lower hemisphere. The paleomagnetic studies were initiated to help evaluate widely varying absolute ages obtained for the Accomack deposits by different laboratory dating techniques.
Outcrop samples and fully oriented, brass Shelby-tube cores (7-cm diameter) from several localities in the central upland west of Chincoteague, Virginia, have magnetization of normal paleomagnetic polarity. Two coring sites, Nash (T's) Corner and Mathew's Field, are of particular interest because the section includes shell beds studied by radiocarbon, uranium-series, and amino-acid-racemization dating methods. At the coring sites, samples of dark-gray clayey silt at 7.75-m (Nash Corner) and 8.42-m (Mathew's Field) depths have nearly identical paleomagnetic directions following demagnetization in a 200-Oe peak alternating field. The lithology, the virtual lack of change in paleomagnetic direction during demagnetization, and the demagnetization spectra (median destructive field is 150 Oe) show no evidence for a stable secondary magnetization. Samples from three nearby outcrops were demagnetized the same way and gave similar results Therefore, on the basis of the paleomagnetic data and stratigraphic relationships to adjacent rock units of late Pleistocene age, we consider the Accomack deposits to be of Brunhes age (<0.73 m.y.). From the outcrop sections, we also collected samples for thermal demagnetization, soon to be completed. Elevations of the terraces range from less than 2 meters to more than 60 meters. Regional mapping of the terrace deposits in the Rappahannock River Valley reveals the evolution of the modern estuary from early Pliocene to present. Samples from these deposits have been used to extend the late Neogene magnetostratigraphy in the Central Atlantic Coastal Plain. The results are in agreement with the paleomagnetic polarity expected for the deposits of known age.
Paleomagnetic samples from early to middle Pliocene (Yorktown Formation) record reversed polarity following a laboratory shelf test, alternating-field (a.f.) demagnetization, and measurement in a cryogenic magnetometer. Paleomagnetic samples from the late Pliocene (Bacon's Castle Formation) record normal polarity, probably reflecting a secondary overprint from oxidation that cannot be removed by a.f. demagnetization. Paleomagnetic samples from a high level fluvial terrace (late Pliocene or early Pleistocene) favor reversed polarity after a.f. and thermal demagnetization, suggesting a pre-Brunhes (>0.73 yrBP) age.
Stable, secondary magnetization from oxidation is a ubiquitous problem encountered in all shallow, near surface outcrops. We anticipate collecting fully oriented (Shelby tube) cores of unoxidized sediment from the Pliocene and early Pleistocene to overcome that problem. Oriented paleomagnetic samples from 11 horizons record normal paleomagnetic polarity. Agreement of paleomagnetic directions (declination (D), inclination (I)) between paired samples from depths of 4.6 m, 16.9 m, and 23.0 m is excellent (AD<2°, Al<2°). At other depths where there is no apparent distortion of the sediment, the paleomagnetic directions for samples within a horizon deviated by about ±5°.
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